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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the detection 
accuracy of an end point of a polishing process by 
accurately detecting the thickness of an interlayer 
insulation film on the surface of a wafer to be polished in a 
CMP process. 

SOLUTION: Laser beams L1, L2 of different wavelengths 
are outputted from laser sources 9, 10. These laser beams 
are irradiated on the interlayer insulation film (not shown in 
the Fig.) formed on the surface of the wafer 1 8 to be 
polished by a pad 1, from a detection window 6 via beam 3' 
splitters 1 2. Each of the laser beams L1 , L2 is reflected 
both on the surface of the interlayer insulation film and on a 10 
pattern under the surface of the interlayer insulation film, to 
become interference beam. These interference beams are 
detected by other photo detectors 1 5, 1 6 via the detection 
window 6, beam splitters 12, and dichroic mirror 13. The 
detected results are sent to a film thickness evaluation unit 
7, which detects the relation between the intensities of the 
reflected interference beams, or the thickness of the 

interlayer insulation film from the ratio of the intensities of the reflected interference beams. When 
the thickness of the interlayer insulation film has a specified value, it is the end point of the 
polishing process. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the termination detection of the polishing work of a 
semiconductor device, is faced manufacturing a semiconductor device on a silicon wafer especially, 
and relates to the manufacturing method of the termination detection method in flattening 
processing of a wafer surface, its device, and the semiconductor device using it, and its device. 
[0002] 

[Description of the Prior Art]A semiconductor device is manufactured by carrying out membrane 
formation in the silicon wafer (only henceforth wafer) surface, exposure with a desired pattern, 
etching of an exposed part, etc., and forming patterns, such as an element and wiring, on this wafer. 
And if patterns, such as an element and wiring, are formed in this way next, so that patterns, such 
as these elements and wiring, may be covered, The semiconductor device which transparent 
interlayer insulation films, such as Si0 2 , are formed, and patterns, such as the following element and 
wiring, are made to be formed on this interlayer insulation film, and is manufactured is making the 
laminated structure. 

[0003]By the way, after forming patterns, such as an element and wiring, in a certain layer on a 
wafer, and forming an interlayer insulation film so that they may be covered, in order to form 
patterns, such as an element of the following layer, and wiring, on this interlayer insulation film, To 
expose the formed film by a desired pattern, it needs to be uniform over the whole film which 
requires the focusing state (exposed state) of the light to expose. However, in the surface of an 
interlayer insulation film provided in order to form the following layer on the layer in which patterns, 
such as an element on a wafer and wiring, were formed, unevenness occurs with patterns, such as 
an element, wiring, etc. which were formed in the bottom of it. In particular, in recent years, in order 
to realize highly-precise-izing and densification of a semiconductor device, the minuteness making 
and multilayering of the pattern formed in a wafer are progressing, and, thereby, unevenness of the 
surface of the interlayer insulation film formed is increasing. If unevenness of the surface of such an 
interlayer insulation film increases, it is difficult to make an exposed state uniform over the whole 
film formed on this interlayer insulation film, and before forming membranes for this reason, 
flattening processing of an interlayer insulation film will be performed. 

[0004]Conventionally, chemical to this flattening processing and the method (CMP:Chemical 
Mechanical Polishing) of grinding the surface and realizing flattening by a physical action, is used for 
it. Hereafter, this CMP processing is explained using drawing 20 . 

[0005]In the figure, the pad 1 is formed in the surface of the grinder 2 with the polish device used. 
This pad 1 is a sheet of the construction material of the porous shape of hard sponge, and has a 
detailed hole on that surface. This grinder 2 rotates, and the slurry 5 which is the liquefied abrasive 
soap in which the detailed abrasive grain was mixed is added and applied to the surface of the pad 1. 
And the wafer which is not illustrated to the wafer chuck 3 is pushed against the pad 1, and, 
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thereby, polishing work of the interlayer insulation film currently formed in the surface of the wafer 
is carried out by the pad 1. 

[0006]Since the revolving speed differs, the wafer chuck 3 is moved to the radial direction of the 
grinder 2, or is rotated in itself, and the interlayer insulation film on a wafer is made to be ground 
here by the central part and the periphery of the rotating grinder 2 by uniform thickness over the 
whole, moreover — in this polish, the abrasive grain of the slurry 5 enters into the detailed hole of 
the pad 1 — this hole, although carried out by being held inside, If polishing work of many wafers is 
carried out, the surface of the pad 1 will collapse, and the polish performance of the pad 1 will fall, 
and the situation which a foreign matter adheres to the surface of the pad 1 , and attaches a crack 
to the interlayer insulation film of the surface of a wafer will occur. For this reason, the dresser 4 is 
formed, the surface of the pad 1 is deleted as this is also, and reproduction of a pad surface is 
performed. 

[0007]Although the above is CMP processing, when the interlayer insulation film of a wafer surface 
is ground by predetermined thickness as important SUBJECT in this CMP processing, the 
termination detection which ends polish is mentioned. Although the termination detection of CMP 
processing was performing the management computing floor to floor time from the grinding rate 
evaluated beforehand at first, or by removing a wafer from a CMP processing device whenever it 
carries out predetermined time polish, and measuring the thickness of a direct interlayer insulation 
film, Since a grinding rate varies, high-precision management cannot be performed and management 
takes time and effort. 

[0008]As a method of solving this problem, the thickness of an interlayer insulation film is measured 
to JP,H9-7985,A, grinding, and the possible in situ (inch-situ) instrumentation system is indicated in 
the termination detection in the actual wafer. 

[0009]This forms the detection window 6 which penetrates the grinder 2 and the pad 1, as shown in 
drawing 20 , The. interlayer insulation film of the surface of a wafer is irradiated with the laser beam 
of a single wavelength via this detection window 6 from the detecting unit 8, With the detecting unit 
8, detect the interference light of the catoptric light from the surface of this interlayer insulation 
film, and the catoptric light from the pattern currently formed under this interlayer insulation film, 
and with the thickness evaluation handling unit 7. Change of the thickness of an interlayer insulation 
film is detected from the change P of the detected strength of this interference light, and 
termination detection of polishing work is performed. 

[0010] Drawing 21 is a figure showing the detected strength change P of the interference light 
detected with the detecting unit 8 in drawing 20 , and it changes periodically so that it may illustrate. 
The peak magnitude of the interference light at this time is decided by reflectance etc. of an 
interlayer insulation film, a pattern, etc. which were formed on the surface of the wafer, The cycle of 
this interference light is decided by the wavelength of a laser beam, the thickness of an interlayer 
insulation film, and the refractive index of the quality of a film material with which it irradiates, and 
the amplitude of this interference light, It changes with change of distance (namely, thickness of an 
interlayer insulation film) with the pattern surface of the layer before [ one ] being formed in the 
surface of the interlayer insulation film by which polishing work is carried out, and the bottom of it. 
Therefore, if the intensity of an interference light sets to I at the time t, the thickness of the 
interlayer insulation film serves as thickness which produces the interference light of this intensity I. 

[001 1]. Then, the thickness of an interlayer insulation film serves as a terminal point of CMP 
processing beforehand by calculation or experiment. (That is, flattening of the whole surface of this 
interlayer insulation film is carried out uniformly) Ask for the intensity I of the interference light 
when becoming predetermined thickness, and it is made for drawing 20 to explain, Focus detection 
becomes possible by measuring the intensity of an interference light with the thickness evaluation 
handling unit 7, carrying out CMP processing of the wafer, and considering it as the terminal point of 
CMP processing, when this measured intensity becomes equal to the intensity I decided beforehand. 
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[0012] 

[Problem(s) to be Solved by the Invention]By the way, although the intensity of an interference light 
changes with advance of polish of the interlayer insulation film of the surface of a wafer with the 
curve P shown in drawing 21 , this intensity change P accompanying time progress is carried out 
slowly. For this reason, the inclination of this curve P is also small, and even if it detects the 
predetermined intensity I, it is difficult [ it ] to detect this with sufficient accuracy. For this reason, 
when were based on conventional in situ Measurement Division, and a processing amount (polishing 
quantity) was comparatively large, it was effective, but it was impossible for accuracy to have made 
termination detection good depending on the case where a processing amount is small, or membrane 
structure in many cases. 

[0013]The problem pair of this invention is carried out [ above-mentioned ], and it is in providing the 
termination detection method of polishing work of having enabled it to perform termination detection 
of processing with sufficient accuracy, a device, a semiconductor manufacturing method, and its 
manufacturing installation irrespective of the amount of polishing work, or membrane structure. 
[0014] 

[Means for Solving the Problem]To achieve the above objects, a termination detection method of 
polishing work by this invention and its device, A film formed in the surface of a wafer under 
polishing work is irradiated with two or more lights, white light, or ultraviolet rays of different 
wavelength, From intensity of catoptric light from this film, spectral intensity, or intensity of 
ultraviolet rays, thickness of this film formed in this semiconductor device surface is evaluated, and 
termination detection of polishing work of this film is carried out. According to this, also when the 
amount of polishing work is small, detecting accuracy can be raised for a terminal point of polishing 
work of this film irrespective of membrane structure. 

[0015]By including evaluation methods of this thickness in a polishing work device, a manufacturing 
method of a semiconductor device by this invention and its device evaluate evaluation for a 
degradation state of a pad of polishing work, and optimize polishing work conditions and dressing (be 
conspicuous) conditions of a pad in the case of the processing. Thereby, surface smoothness, such 
as a film formed in a wafer for polishing work, improves more, and highly precise thickness 
management and quality processing management of it are attained, and it realizes improvement in a 
throughput. 

[001 6]A manufacturing method of a semiconductor device by this invention and its device become 
possible [ evaluating, while processing thickness distribution of a film formed in a wafer and a wafer 
surface ] by evaluating by evaluation methods of a pad in two or more positions of a wafer surface. 
[001 7]A manufacturing method of a semiconductor device by this invention and its device enable 
stability of a CMP process, and optimization based on a thickness evaluation result of a film formed 
in a wafer surface. 

[001 8]A manufacturing installation of a semiconductor device by this invention, An irradiation means 
which irradiates with an above-mentioned light and ultraviolet rays a polishing means which grinds a 
film formed on the surface of a wafer, and this film formed during this polishing work in a wafer 
surface, Based on intensity of catoptric light detected by detection means to detect catoptric light 
or ultraviolet rays from this film formed in a wafer surface, and this detection means, spectral 
intensity, or intensity of ultraviolet rays, it has composition provided with a processing circuit part 
which evaluates thickness of a film formed in a wafer surface. 
[0019] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described using 
Drawings. Although the embodiment described below shall be based on the CMP processing 
explained by drawing 20 , this invention is not restricted only to this. 

[0020] Drawing 1 is a lineblock diagram showing the important section of the termination detection 
method of the polishing work by this invention, and a 1st embodiment of a device, As for a dichroic 
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mirror and 14, a lens and 12 are [ a photodetector and 17 ] wafers a lens, and 15 and 16 a beam 
splitter and 13, and an object lens and 18 omit the explanation which 9 and 10 attach a laser light 
source, and 1 1 attaches identical codes to the portion corresponding to drawing 20 , and overlaps. 
[0021 ]In the figure, laser beam L 1 of different wavelength and l_ 2 are outputted from the laser light 
sources 9 and 10. After being used as a beam with the lens 1 1 , it is reflected by the beam splitter 
12, respectively, and these laser beam L 1 and l_ 2 the object lens 17 and the grinder 2, and the pad 1 
via the detection window 6 provided by penetrating, The wafer 1 8 held at the wafer chuck 3 glares 
from the interlayer insulation film (not shown) side. Laser beam L 1 from the laser light sources 9 and 
10 reflected by the beam splitter 12 in this case and L 2 do not necessarily need to be on the same 
optic axis. 

[0022]Interference light P 1 of each laser beam L, produced by reflection of the above of the wafer 
18 and every l_ 2 and P 2 pass along the detection window 6, the object lens 17, and the beam splitter 
1 2, and these are separated by wavelength with the dichroic mirror 1 3. That is, it is reflected with 
the dichroic mirror 13 and interference light P 1 by laser beam L 1 from the laser light source 9 is 
detected with the photodetector 15 via the lens 14, for example. Interference light P 2 by laser beam 
1_ 2 from the laser light source 10 penetrates the dichroic mirror 13, and is detected with the 
photodetector 16 via the lens 14, for example. The thickness evaluation handling unit 7 manages the 
polishing condition of the wafer 18 based on the detect output of these photodetectors 15 and 16, 
and performs termination detection of the polish. 

[0023]In the above composition, the laser light sources 9 and 10, the lenses 1 1 and 14, the beam 
splitter 12, the dichroic mirror 13, the photodetectors 15 and 16, and the object lens 17 constitute 
the detecting unit 8 in drawing 20 . It is the same about other embodiments. 
[0024]Although it was made for the dichroic mirror 13 to separate interference light P 1 by laser 
beam of different wavelength, and l_ 2 , and P 2 in the embodiment shown in drawing 1 , it may be 
made to dissociate using the diffraction grating 19, as shown in drawing 2 as a 2nd embodiment. It 
may be made to use the other wavelength division means, such as prism. 

[0025]As the photodetectors 1 5 and 1 6 of drawing 1 and drawing 2 , photosensors other than CCD 
sensors, such as a CCD two-dimensional sensor and a one-dimensional line sensor, may be used. 
[0026]When the one detection window 6 is formed in the grinder 2 and the wafer 18 is on the 
extension wire of the optic axis of the object lens 1 7 in drawing 1 and drawing 2 , the photodetectors 
15 and 16 detect interference light P 1 and P 2 intermittently 1 time respectively to one rotation of 
the grinder 2, but. These interference light P 1 and P 2 are not necessarily required because of the 
thickness detection of an interlayer insulation film in which the wafer 1 7 tends to carry out surface 
lapping. 

[0027]That is, in drawing 3 , S 2 shall be used as the interlayer insulation film laminated last time, the 
pattern E shall be formed on this interlayer insulation film S 2 , interlayer insulation film S 1 shall be 
formed so that this may be covered, and polishing work of this interlayer insulation film S 1 shall be 
carried out to the thickness of the dashed dotted line A now. In the case of the embodiment shown 
by drawing 1 and drawing 2 (the same about other embodiments mentioned later). Not only in 
interference light P x of optical I_ X1 reflected on the surface of interlayer insulation film and 
optical l_ X2 reflected on the surface of the pattern E in interlayer insulation film Interference 
light P Y of optical L Y1 reflected on the surface of interlayer insulation film S 1 and optical L y2 
reflected on the surface of pattern E' in interlayer insulation film S 2 will also be detected. 
[0028] Drawing 4 is a figure showing one example of the termination detection method of the 
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polishing work by drawing 1 and the thickness evaluation handling unit 7 in drawing 2 . 
[0029]The detection result of the photodetectors 15 and 16 is supplied to this thickness evaluation 
handling unit 7. These detection results are shown like drawing 4 . Namely, intensity change of 
interference light P 1 according [ curvilinear (solid line) P 1 ] to laser beam L 1 from the laser light 
source 9, Curvilinear (dashed line) P 2 shows intensity change of interference light P 2 by laser beam 
l_ 2 from the laser light source 10, respectively, and laser beam l_ 2 from the laser light source 10 is 
taken as what has long wavelength here rather than laser beam L 1 from the laser light source 9. 
Therefore, the intensity of these interference light P 1 to the thickness of the interlayer insulation 
film of the surface of the wafer 18 and P 2 usually differs mutually. 

[0030]So, in the thickness evaluation handling unit 7, it asks for intensity I 1of these interference light P 1 

[ in the terminal point of polishing work where the thickness of this interlayer insulation film serves as a predetermined 
value ] and P ' anc ' *2 beforehand by calculation, experiment, etc., When interference light P 1 turns 

into intensity ^ from the detection result of the photodetector 1 5 and interference light P 2 turns 
into intensity I 2 from the detection result of the photodetector 16, it is considered as the terminal 
point t of polishing work. 

[0031 ]In performing termination detection independently [ / interference light P^ using j nter f erence 
light P 2 independently, As the above-mentioned conventional technology explained, a terminal point is undetectable with 
sufficient accuracy, but like this example, Since it compensates these detection errors mutually in considering it as the 
terminal point of polishing work when two these interference light P^ and P 2 are combined and such intensity becomes 
above prescribed strength 1^ and I 2 simultaneously, the accuracy of termination detection will increase. 
[0032]The terminal point of polishing work is [ in / as mentioned above / this example ] detectable with sufficient 
accuracy. Therefore, also when polishing quantity is small, the termination detection of high-precision polishing work 
becomes possible irrespective of the membrane structure in the wafer 18. 

[0033]Although the two laser light sources 9 and 10 were formed and laser beam of two different wavelength and l_ 2 

were used as a light source in this example, Using three or more laser light sources, the laser beam of three or more 
kinds of wavelength may be used, and the combination of the intensity of the interference light of these laser beams can 
detect the terminal point of polishing work. 

[0034] Drawing 5 is a figure showing other examples of the termination detection method of the polishing work by 
drawing 1 and the thickness evaluation handling unit 7 in drawing 2 . This example calculates the ratio of the detection 
result of the photodetectors 15 and 16, and detects the terminal point of polishing work by this. 

[0035]Namely, although the intensity of interference light P^ shown in drawing 4 and P 2 is obtained also in this example, 
When it becomes equal to value at the time of the thickness which was asked for these intensity ratio P^/P^ and 
was asked for this intensity ratio P^/P 2 by calculation, experiment, etc., it is considered as the terminal point t of 
polishing work. 

[0036]in this case, the ratio of the intensity of interference light P^ shown in drawing 4 , and P 2 — when it asks for 
P^/P 2 , as shown in drawing 5 , that characteristic rises steeply and there are a portion which falls steeply, and a portion 
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with loose falling which rises. What is necessary is according to this embodiment, to rise naturally, to detect an end point 
in a portion with steep falling, and just to use laser beam of wavelength which satisfies this, and L- 2 for the purpose. 
[0037]Since the terminal point of polishing work is detectable in a portion with the steep characteristic by doing in this 
way, high-precision termination detection is realizable. 

[0038]So that the intensity of the interference light detected with the photodetectors 1 5 and 1 6 may change with 
differences in the kind of wafer 18 etc. which carry out polishing work and it may mention later, Can also use the thing 
of transparent construction material as the pad 1 , and in such a case. Although it is not necessary to open the hole 
penetrated by the detection window 6, if the surface state of the pad 1 changes with continuation of polishing work, 
Although a transparent plate is formed in the detection window 6 and the slurry 5 ( drawing 20 ) etc. are kept from being 
leakage from the detection window 6 at the optical system of the object lens 17 etc. so that the light transmission state 
of a there may change, and the intensity of the interference light detected with the photodetectors 15 and 16 may 
change and it may mention later, Although the intensity of the interference light detected with the photodetectors 1 5 
and 1 6 when this transparent plate is covered with the slurry 5 etc. and that transmissivity falls may change, As shown 
in drawing 5 , when detecting the terminal point of polishing work from rate of intensity ratio P^/P£of interference light 
P and P ' ' s cance ' e d wnen the above influences take a ratio, and the influence can be prevented. 
[0039]In the example shown in drawing 5 , when intensity ratio Pj/P 2 reached value set up beforehand directly, 
considered it as the terminal point t of polishing work, but. When intensity ratio P^/P 2 which passed over peak point 
^1of intensity ratio P /P cons ' a ' ers as terminal point t^ by point Q 2 equal to value X 2 set up beforehand directly, 
When it asks for time deltat to point Q2f rom this peak point Q ' n ca ' cu ' at ' on - an experiment, etc. beforehand and peak 
point Q^ of j ntens j ty rat j 0 p /p is detected (time t Q ), it is good also as terminal point t 1 of polishing work to measure 
time deltat. In this case, since the characteristic of intensity ratio P-|/P 2 is steep, that peak point Q 1 is detectable with 
sufficient accuracy. 

[0040]It is good also considering the time of detecting a standup with the steep characteristic of intensity ratio P-|/P 2 . 
or the arbitrary points of falling, and carrying out specified time elapse from this detecting point instead of this peak 
point as a terminal point of polishing work. 

[0041 ]By the example shown in drawing 4 , similarly Predetermined intensity 1^ of interference light P^ at the time before 
the terminal point of polishing work, and P 2 and After asking for time deltat from the time of these intensity being 
detected simultaneously to the terminal point of polishing work beforehand and detecting these intensity ^ and I 2 
simultaneously, it is good also considering the time of time deltat passing as a terminal point of polishing work. 
[0042]The terminal point of polishing work is [ in / as mentioned above / this example ] detectable with sufficient 
accuracy. Therefore, also when polishing quantity is small, the termination detection of high-precision polishing work 
becomes possible irrespective of the membrane structure in the wafer 1 8. 
[0043]Here, drawing 6 explains the processing operation of the above focus detection. 
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[0044] Drawing 6 (a) is a flow chart which shows the processing operation of the focus detection shown in drawing 4 , or 
the processing operation for detecting t at the end time of detection of drawing 5 , If detection of interference light 
and P2 is performed and interference light and P£ are detected with the photodetectors 15 and 16 (Step 100), (in 
the case of drawing 4 ). [ whether they are relation ^ of the regulation asks for the intensity of these interference light 
P^ and P2, and these relations of carry out termination detection, and and ] Or ask for the intensity of these 
interference light P^ and and it is judged whether these intensity ratio P^/P£ nave a regular value (Step 101,102) (in 
the case of drawing 5 ), When it does not have such a relation or such a value, it returns to Step 100 and waits for 
detection of the following interference light, but when it has such a relation or such a value, it judges with the terminal 
point of polishing work (Step 103). 

[0045] Drawing 6 (b) is a flow chart which shows the processing operation in the case of considering it as the time of 
doing time deltat progress of at which the terminal point was beforehand set up from the peak of intensity ratio P^/P£ 
in drawing 5 , If detection of interference light P^ and P2 is performed and interference light P.| and P2 are detected with 
the photodetectors 15 and 16 (Step 200), Judge whether intensity ratio P 1 /P 2of these interference light P 1 and P 2 is 3 

peak value (Step 201), and when it is not a peak value, Although it returns to Step 200 and waits for detection of the 
following interference light, when it is a peak value, time Measurement Division is started (Step 202) and it judges [ do / 
time / deltat progress of ] with the terminal point of polishing work (Step 204). (Step 203) 

[0046]The processing operation in the case of becoming value 1^ to which the detected strength of interference light P^ 
and ?2 was set beforehand simultaneously, and L,, and only the time deltat set up further beforehand from now on 
continuing polishing work by drawing 4 , and considering it as the terminal point of polishing work is the same as that of 
drawing 6 (b). 

[0047] drawing 7 is a lineblock diagram showing the important section of the termination detection method of the 
polishing work by this invention, and a 3rd embodiment of a device, 20 is a white light source and 21 is a spectroscope - 
- the above — the explanation which attaches identical codes to the portion corresponding to Drawings, and overlaps is 
omitted. A white light source is used for this 3rd embodiment as a light source. 

[0048]In drawing 7 , the white light L is outputted from the white light source 20. After this white light L is used as a 
beam with the lens 1 1, it is reflected by the beam splitter 12 and irradiated with it by the wafer 18 from that interlayer 
insulation film (not shown) side via the object lens 17 and the detection window 6. Also in this case, like a previous 
embodiment, the catoptric light from the surface of an interlayer insulation film and the catoptric light from the pattern 
surface under it interfere in the white light L, and the compound light (this is also hereafter called interference light) P 
of these interference lights produces it for every wavelength component of that. This interference light P passes along 
the detection window 6, the object lens 17, and the beam splitter 12, it is detected with the spectroscope 21, and the 
spectral intensity data of the interference light for every wavelength is obtained. This spectral intensity data is supplied 
to the thickness evaluation handling unit 7, and the terminal point of polishing work is detected based on this spectral 
intensity. 

[0049]Here the termination detection of the polishing work based on this spectral intensity data, The intensity 
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distribution which consists of intensity of the interference light of each wavelength in the interference light P in case 
the thickness of the interlayer insulation film of the surface of the wafer 18 becomes a predetermined value to which 
flattening of the surface is carried out is beforehand searched for for calculation or an experiment, When the intensity 
distribution of the interference light P by the spectral intensity data from the spectroscope 21 becomes equal to this 
intensity distribution set up beforehand, polishing work carries out a terminal point. 

[0050]In this case, like [ it is arbitrary two or more kinds, and ] the example shown by drawing 4 as wavelength used for 
the termination detection in the white light L, although accurate termination detection becomes possible, it cannot so be 
overemphasized that there are many kinds of wavelength to be used that accuracy becomes high. Of course, it is more 
desirable to use that from which wavelength differs to some extent mutually, when there are few kinds of wavelength to 
be used. 

[0051] As the white light source 20, a light source with large wavelength band regions, such as a halogen lamp and a 
xenon lamp, may be used, and photosensors other than CCD sensors, such as a CCD two-dimensional sensor and a 
one-dimensional line sensor, may be used as a primary detecting element of the interference light P of the spectroscope 
21. 

[0Q52] Drawing 8 is a lineblock diagram showing the important section of the termination detection method of the 
polishing work by this invention, and a 4th embodiment of a device, as for the beam splitter for ultraviolet rays, and 17', 
the lens for ultraviolet rays and 12' of the object lens for ultraviolet rays and 14' are [11V an ultraviolet-rays 
generating means and 23 ] ultraviolet-rays detectors, such as phot mull, the lens for ultraviolet rays, and 22 — the 
above — the explanation which attaches identical codes to the portion corresponding to Drawings, and overlaps is 
omitted. Ultraviolet rays with brief wavelength are used for this 4th embodiment to visible light. 

[0053]In drawing 8 , ultraviolet rays are outputted from the ultraviolet-rays generating means 22. After these ultraviolet 
rays are used as a beam by lens 11', it is reflected by beam splitter 12', and is irradiated with them by the wafer 18 from 
that interlayer insulation film (not shown) side via object lens 17' and the detection window 6. If ultraviolet rays are 
irradiated by this interlayer insulation film, interference will arise in the reflected ultraviolet rays like a previous 
embodiment. Reflective ultraviolet-rays P' accompanied by this interference passes along the detection window 6, 
object lens 1 7', and beam splitter 1 2', it is detected with the ultraviolet-rays detector 23, and that strength data is 
obtained. This strength data is supplied to the thickness evaluation handling unit 7, and the terminal point of polishing 
work is detected based on this intensity. 

[0054]Although intensity change of the catoptric light (interference light) P from the film formed in the surface of a 
wafer when drawing 9 (a) uses one conventional visible light is shown, drawing 9 (b) shows intensity change of reflective 
ultraviolet-rays P' obtained with the thickness evaluation handling unit 7 in the embodiment shown by drawing 8 . In the 
embodiment which compared the Drawing (a) and (b), and showed it to drawing 8 compared with the conventional 
technology using visible light so that clearly, the cycle of intensity change obtained will be short, the characteristic of a 
steep inclination or a peak will be obtained, and high accuracy can detect the terminal point of polishing work. It cannot 
be overemphasized that the two termination detection methods explained by drawing 5 can be used also here. 
[0055]point Q' which becomes a terminal point of polishing work in drawing 9 (b) — although point Q" of the before 
same intensity I as this point Q' is obtained, in such a case, it can be known by calculation or experiment whether the 
time of this intensity I being obtained by what time will be made into the terminal point of polishing work. Also in the 
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termination detection method explained by drawing 4 and drawing 5 , such a thing is the same. 
[0056]As mentioned above, each above-mentioned embodiment estimates the thickness of the film formed in the 
surface of the wafer 1 8 by using an in situ instrumentation system during the polishing work for carrying out flattening of 
the interlayer insulation film formed in the wafer surface (i.e., while the grinder 2 rotates). Therefore, it fixes to the 
grinder 2, and may be made to rotate simultaneously with this grinder 2 the whole optical system (portion from the light 
source in each embodiment to a detector), the grinder 2 may make an optical system become independent, and it may 
fix to the regular position. Only the object lens 17 is fixed to the grinder 2, and how to rotate simultaneously with the 
grinder 2 is also considered. What is necessary is to, irradiate with optical store ultraviolet rays the film formed during 
polishing work in the wafer surface in short, and just to be able to detect the catoptric light and reflective ultraviolet 
rays. 

[0057]While carrying out polishing work of some wafers, the optical characteristics, such as the pad 1, may change. For 
this reason, when evaluating that variation beforehand and evaluating the intensity of catoptric light or reflective 
ultraviolet rays, and intensity distribution, the influence by this change can be reduced by making change of the optical 
characteristics, such as the pad 1, reflect in this. 

[0058j Drawing 10 - drawing 1 4 are the top views showing the example of the aperture shape of the hole (detection hole) 
which constitutes the detection window 6 provided in a polish device. 

[0059]Although one thing which has the circular aperture shape of the detection hole 24 may be provided in the grinder 
2 which formed the pad 1 as the detection window 6 in each above-mentioned embodiment as shown in drawing 10 (in 
this case) It may enlarge as [ show / it may be smaller than the diameter of this detection hole 24, and / the diameter 
of optical beam L from a light source / a dashed line ]. As shown in drawing 1 1 , it is good also as aperture shape of the 
radially long and slender rectangular shape of the grinder 2. In this case, as optical beam L, that sectional shape may be 
made into slit shape etc., and the size of that section may also be made larger than the detection hole 24 (when making 
it larger than the detection hole 24, a section is good also as elliptical optical beam L so that a dashed line may 
illustrate). By using such optical beam L, the average of the thickness of the radial direction of the interlayer insulation 
film of a wafer surface can be detected, the amount of detection light also increases, it is highly precise and termination 
detection can be realized. 

[0060]In using optical beam L of slit shape in this way, This optical beam L by being reflected at the place where the 
radial directions of the interlayer insulation film of the wafer surface by which polishing work is carried out differ, and 
detecting with the photodetector which has a line sensor for this interference light of the reflected slit shape, It is 
possible to detect the thickness in the place of each radial direction of an interlayer insulation film. When carrying out 
polishing work of the interlayer insulation film of a wafer surface, depending on how to apply the thrust to a wafer chuck, 
may not become uniform by the radial direction about the amount of polishing work of an interlayer insulation film, but. 
This unevenness can be removed by controlling how to apply the thrust to a wafer chuck according to the detection 
result of this thickness. 

[0061]The example of the detection window 6 shown in drawing 12 makes two or more detection holes 24 the thing of 
the grinder 2 radially arranged to one row.lt lets optical beam L pass to each detection hole 24, and this example can 
estimate the thickness in the radial direction of an interlayer insulation film like the example shown in drawing 11 . Of 
course, the average of the thickness of the radial direction of the interlayer insulation film of a wafer surface is 
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detectable like the example shown in drawing 1 1 by detecting and adding the reflective interference light passing through 
these detection holes 24. 

[0062]The example of the detection window 6 shown in drawing 1 3 arranges two or more detection holes 24 in on the 
same circumference of the grinder 2. As arranged to the part on this circumference, it is illustrating, but it is made to 
arrange at equal intervals over this whole circumference here. In the example shown in drawing 10 - drawing 12 , when 
the optical system is being fixed, detection of a reflective interference light is made only once to one rotation of the 
grinder 2, but in using the detection window 6 shown in drawing 13 , it can almost always perform detection of this 
interference light. As these detection holes 24, it is good also as not a circular hole but a circular hole with 
predetermined length. 

[0063]From the first, as shown in drawing 1 4 , the thin slot 25 of a large number which intersect perpendicularly mutually 
is formed in the surface of the pad 1 on the grinder 2, but it may be made to form the one or more detection holes 24 of 
the detection window 6 along this slot 25. Since the detection hole 24 is established in the portion of the slot 25 which 
already exists according to this, the influence on the polish by opening a hole in the pad 1 itself, for example, the 
increase in a scratch, etc., can be made small enough. 

[0064] drawing 15 and drawing 16 are the figures showing the example of the internal structure of the detection window 
6 provided in the polish device, respectively, 26 is a transparent pad and 27 is an optical window — the above — the 
explanation which attaches identical codes to the portion corresponding to Drawings, and overlaps is omitted. 
[0065]As the example shown in drawing 15 uses the pad in the detection window 6 as the transparent pad 26 and 
supports this transparent Bud 26, it makes the structure which formed the optical window 27 which takes up the 
detection hole 24 of the detection window 6. This optical window 27 consists of a thin glass plate with constant 
thickness, etc. It is good also considering the putt 1 whole as a transparent thing. 

[0066]Like the example shown in drawing 16 , it is good also as the pore 1a to cut and lack the portion of the detection 
hole 24 of the detection window 6 in the pad 1. However, since the slurry 5 ( drawing 20 ) which spread on the pad 1 
collects on the optical window 27 of this pore 1a and reduces the transmissivity of this optical window 27 in this case, it 
is required to provide the tap hole of this slurry 5 so that it may not flow into the inside of the detection hole 24 or the 
object lens 17. 

[0067]It may be made to embed the optical window 27 at pad 1 the very thing. 

[0068] Drawing 17 is a figure showing the manufacturing method of the semiconductor device by this invention, and the 
wafer polishing process of one embodiment of the device, 28 a thickness evaluation data decision processing unit and 29 
an alarm device and 30 Pad unit replacement, as for a dressing control unit and 32, a wafer chuck control unit and 34 
are grinder control units a slurry feed control unit and 33 31 — the above — the explanation which attaches identical 
codes to the portion corresponding to Drawings, and overlaps is omitted. The termination detection method by this 
invention previously explained to polish of the interlayer insulation film of a wafer surface and the polish device (CMP 
polishing work device) by that device are used for this embodiment. 

[0069]In the figure, the wafer 18 (not shown) is held at the wafer chuck 3, as for the detection result of under polishing 
work and the detecting unit 8, the interlayer insulation film of the surface is evaluated with the thickness evaluation 
handling unit 7, and the thickness evaluation data obtained as a result of the evaluation is supplied to the thickness 
evaluation data decision processing unit 28. The thickness evaluation data decision processing unit 28 judges the 
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processing condition of a CMP polishing work device from this thickness evaluation data, The alarm device 29, the pad 
unit replacement 30, the dressing control unit 31, the slurry feed control unit 32, the wafer chuck control unit 33, and 
the grinder control unit 34 are controlled. 

[0070]If the thickness of the interlayer insulation film of a wafer surface serves as a predetermined value as drawing 4 , 
drawing 5 , etc. explained, and flattening of this membrane surface is carried out, the thickness evaluation data decision 
processing unit 28 will judge this from the thickness evaluation data from the thickness evaluation handling unit 7, and 
will drive the alarm device 29. Thereby, the alarm device 29 emits alarm and a worker is told about the wafer having 
reached the terminal point of polishing work. While stopping rotation of the grinder 2, the wafer chuck 3 is raised, a wafer 
is canceled of the pressing state to the putt 1, and it may be made to terminate polishing work with this. 
[0071]The thickness evaluation data decision processing unit 28 can process the thickness evaluation data from the 
thickness evaluation handling unit 7, and can judge the state of the pad 1. For this reason, as it asks for the time mean 
intensity of the catoptric light (reflective ultraviolet rays) from [ from the detection result from the detecting unit 8 ] a 
wafer again and the thickness evaluation data decision processing unit 28 is shown in drawing 18 , the thickness 
evaluation handling unit 7, Change of this mean intensity to the number of sheets of the wafer which carried out 
polishing work is evaluated, and it compares with the threshold which set this up beforehand. And if mean intensity 
becomes smaller than this threshold, it will judge with that in which the pad 1 deteriorated, and the putt unit 
replacement 30 will be driven. Thereby, the pad unit replacement 30 operates an alarm occurrence etc., and notifies a 
worker of the necessity for putt exchange. 

[0072]The fluctuation period (.) of detected strength as the thickness evaluation handling unit 7 shows by drawing 4 , 
drawing 5 , etc. from the detected strength detected with the detecting unit 8 Or a grinding rate is computed by 
evaluating the polishing time to the thickness decided beforehand, Based on this computed result, the thickness 
evaluation data decision processing unit 28 judges the surface state of the pad 1, and the polishing condition of the 
interlayer insulation film of a wafer surface (if a grinding rate falls, the cycle or the above-mentioned polishing time of 
detected strength will become long). And based on this decision result, the thickness evaluation data decision 
processing unit 28 operates the dressing control unit 31, optimizes dressing conditions, such as thrust (dressing 
pressure) of the dresser 4, number of rotations, rocking movement, and enables it to prevent the fall of a grinding rate. 
[0073]If a relation between the time mean intensity and grinding rate of catoptric light or reflective ultraviolet rays which 
were detected as shown in drawing 19 is and mean intensity becomes small, the grinding rate will also fall. Then, in 
drawing 1 7 the thickness evaluation data decision processing unit 28, A grinding rate is judged from the thickness 
evaluation data of the mean intensity from the thickness evaluation handling unit 7, Operate the thriller supply control 
unit 32 and supply of the slurry 5 is controlled, The optimal grinding rate is set up by operating the wafer chuck control 
unit 33, and controlling the thrust to the pad 1 of a wafer, or controlling the grinder control unit 34, and changing 
revolving speed of the grinder 2. 

[0074]When the wafer chuck control unit 33 is what can control the pressure distribution to the pad 1 in a wafer 
surface, By forming the detection window 6 and detecting the thickness distribution of the radial direction of the 
interlayer insulation film of the wafer 7 surface, as shown in drawing 11 or drawing 12 , According to the detection result, 
the thickness evaluation data decision processing unit 28 can control the wafer chuck control unit 33, and polishing work 
can be carried out so that an interlayer insulation film may serve as uniform thickness almost over the whole surface. 



http : //www4 . ipdl . inpit . go .j p/cgi-bin/tran_web_cgi_ejj e?atw_u=http%3 A%2F%2F www4 . ip . . . 4/12/2010 



JP,2002-124496,A [DETAILED DESCRIPTION] 



Page 12 of 12 



Thereby, the homogeneous high polishing work of the interlayer insulation film of a wafer surface becomes possible. 
[0075]In the embodiment shown in drawing 1 7 , one example of the judgment method to a feedback place is shown, and it 
is not restricted to the above-mentioned thing as the judgment method. A device operation person may be made to 
perform operation in accordance with the result of the above-mentioned judgment and a judgment by a manual, and it 
may be made to be carried out automatically. 
[0076] 

[Effect of the Invention]As explained above, according to this invention, the highly precise termination detection in 
polishing work becomes possible, and highly precise polishing work management is attained. 

[0077]Improvement in the throughput of a process can be aimed at by building into a polishing work process the handling 
unit which performs this termination detection. For example, in the CMP polishing work process in the method and 
production line which manufacture a semiconductor device on a wafer, it becomes possible to perform termination 
detection with high precision, and improvement in a throughput of a process can be aimed at. 
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CLAIMS 



[Glaim(s)] 

[Claim 1]A termination detection method of polishing work irradiating simultaneously with light of 

two or more different wavelength a film formed in a wafer surface under polishing work, and 

detecting a terminal point of polishing work of this film based on a relation of intensity of each 

catoptric light which detected and this detected each catoptric light from this film. 

[Claim 2]A termination detection method of polishing work detecting a terminal point of said 

polishing work in Claim 1 based on an intensity ratio of each of said detected catoptric light. 

[Claim 3]A termination detection method of polishing work irradiating with white light a film formed in 

a wafer surface under polishing work, detecting catoptric light from this film, and detecting a 

terminal point of polishing work of this film based on spectral intensity of intensity of this catoptric 

light. 

[Claim 4]A termination detection method of polishing work which detects ultraviolet rays which 
irradiate with ultraviolet rays a film formed in a wafer surface under polishing work, and are reflected 
from this film, and is characterized by detecting a terminal point of polishing work of this film based 
on intensity of these detected ultraviolet rays. 

[Claim 5]An irradiation means which irradiates simultaneously with two or more different lights a film 
formed in a wafer surface under polishing work, A termination detection device of polishing work 
provided with a detection means to detect each catoptric light from this film, and a processing 
means to detect a terminal point of polishing work of this film based on a relation of intensity of 
each this detected catoptric light. 

[Claim 6]A termination detection device of polishing work, wherein said processing means detects a 
terminal point of polishing work of said film in Claim 5 based on an intensity ratio of each of said 
detected catoptric light. 

[Claim 7]A termination detection device of polishing work provided with an irradiation means which 
irradiates with white light a film formed in a wafer surface under polishing work, a detection means 
to detect catoptric light from this film, and a processing means to detect a terminal point of 
polishing work of this film based on a relation of spectral intensity of this detected catoptric light. 
[Claim 8]A termination detection device of polishing work provided with an irradiation means which 
irradiates with ultraviolet rays a film formed in a wafer surface under polishing work, a detection 
means to detect these ultraviolet rays reflected from this film, and a processing means to detect a 
terminal point of polishing work of this film based on a relation of intensity of this detected 
ultraviolet rays. 

[Claim 9]A manufacturing method of a semiconductor device detecting a terminal point of this 
polishing work using a termination detection method of polishing work any one description of the 
Claims 1-4 at a process of carrying out polishing work of the film formed on the surface of a wafer. 
[Claim 10]A process of carrying out polishing work of the film formed on the surface of a wafer 
estimates a grinding rate of this film based on intensity of catoptric light detected by the 
termination detection method of polishing work any one description of the Claims 1-4, A 
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manufacturing method of a semiconductor device optimizing dressing conditions of a dresser to a 
pad used for polishing work based on this evaluation result. 

[Claim 1 1]A manufacturing method of a semiconductor device characterized by said dressing 
conditions being any at least one of a dressing pressure of said dresser, number of rotations, a cycle 
of rocking movement, and the kinds of work tool used for a dressing in Claim 10. 
[Claim 12]A process of carrying out polishing work of the film formed on the surface of a wafer 
estimates a grinding rate of this film based on intensity of catoptric light detected by the 
termination detection method of polishing work any one description of the Claims 1-4, A 
manufacturing method of a semiconductor device characterized by optimizing processing conditions 
of a film of this wafer based on this evaluation result. 

[Claim 13]A manufacturing method of a semiconductor device characterized by said processing 
conditions being any at least one of thrust of said wafer pressed to said pad, number of rotations, 
and the cycles of rocking movement in Claim 12. 

[Claim 14]A manufacturing installation of a semiconductor device which is provided with the 
following and characterized by constituting a terminal point of polishing work of this film so that 
detection is possible. 

A polishing means which carries out polishing work of the film formed on the surface of a wafer. 
A termination detection device of polishing work indicated to any one of the Claims 5-8. 

[Claim 15]A manufacturing installation of a semiconductor device characterized by comprising the 
following. 

A polishing means which carries out polishing work of the film formed on the surface of a wafer. 
Evaluation methods which evaluate a grinding rate of this film based on intensity of a detect output 
of said detection means in a termination detection device of polishing work indicated to any one of 
the Claims 5-8. 

A control means which sets up dressing conditions of a pad which carries out polishing work of this 
film based on an evaluation result of these evaluation methods the optimal. 

[Claim 16]A manufacturing installation of a semiconductor device characterized by said dressing 
conditions being any at least one of a dressing pressure of said dresser, number of rotations, a cycle 
of rocking movement, and the kinds of work tool used for a dressing in Claim 15. 
[Claim 17]Evaluation methods which evaluate a grinding rate of this film based on intensity of a 
detect output of a polishing means which carries out polishing work of the film formed on the 
surface of a wafer, and said detection means in a termination detection device of polishing work 
indicated to any one of the Claims 5-8, A manufacturing installation of a semiconductor device 
provided with a control means which sets up processing conditions of a film of this wafer the 
optimal based on an evaluation result of these evaluation methods. 

[Claim 18]A manufacturing installation of a semiconductor device characterized by said processing 
conditions being any at least one of thrust of said wafer pressed to said pad, number of rotations, 
and the cycles of rocking movement in Claim 17. 



[Translation done.] 
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iST-fc^, ^©fc«\ jSRfcfir&JHW^ JHWfftlitt© 

[0 0 0 4] r©sp«.ft*»|HB:, fl#fi&Xtftt 

(CMP : Chemical Mechanical Polishing) flSffi^feft 

Wt*. 

[0 0 0 5] RBICJiVv-c, mt$ilZ>m-m Ttt, 40 
WKtt2©*B5K<*y H#SSlt&ftTVV5. r©><y 

SH-CV^SSUfiSij&W^y Kl Itio-rWJftHPldii. 

a. 

loooei mm-zmmzwrnkm so 
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»tTfl±, £©0feIg;5W£5©T% 9 9 
*^±©SBMBI«aS£fci::*>fc<>-C 

*-©BBPfcwesiva±5Ki.TV'>*. c:©¥ 

li±, X 7 3 - 5 ©ffife&W y K 1 ©f&fPfc?L fc A ?» a 
^©7U*Jfc&#$ft3~ ttJ:oTfT*fc*L«t© 
#&© * ^fcWBJpXtS i , y K 1 © 

Ki©£M'Jo-c;-?s> K*ffi©W£a*fTft*>ft 

5. 

10 0 0 7] ei±#CMP»X-?*>««5, MvSCMP 
jQXtteVNTSRftRHit-r, 9*'^ai©JBNfeft 
£#gf£©l»*fcWS* Jtfc t £ ItfflFgfr #7t*ftjSi 

twstf bus. cMPipi©^j&iftWtt v *an& 

*©*a*ftfcoTV^ t — K sfts 

afc*M#;W5fc©'i?*ofc. 
[0 0 0 S] £©IWWHIfifct$*ifefcLT, #BS¥9 

[0 0 0 9] rftii, 02OC^f ± 5fc» fflfS^ 

B©sisiaaBipi(a»L, 

SW)fctr©lTO^©Tl«^^TVNS^^-y 
^^©SlWfcOT-IWtSttW^fhe-ettWU K 
ffiffffilflffla-y h 7 fc J; 0 , r ©f-##©#ffl*#© 
«fls P ^ b@f^|feM©W©^t^^ffl LxWMMx. 

[0 010] H2 11102 0T©»ffla=? h8-e*HI 
S*i* : F**©lftBiMfe*ftP*a*1'0T?ab-3T, H3* 
1-4 J: 5 fc, JH»tofc»kt5. r©t*©^p»*©ft 
A«li !7 ^ ^©^ffi^fiic * nfciB B8»8«^ 9 - 

«tnt©H*WKJ:ot:*t!!», r©^3t©^Sli, 
W«WlSitT^SJBWB&Wft©8?IBit©TfcM* 
*lTV^Sloa©l©/<^->Sj5t©B«t (fffe, Jg 

pnm©Kii) ©fcibfcfc «ot, b# 

M t ifTft^gMEaJ Ut5t. lMII©f?tt 
£«JMCI©T»«ft4T«Ji»2:ft-9T^8. 

b, ^»j8iai»i«©i»P3iscMpapi©ftiistft5 
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[00 12] 

m 2 1 i^i-«p -esflrt-a mmm *>t<f> 

HS^ftPtt^>o<i»Ufcfe<D w C&3 <1 w© 
ft*P <o«MEt^* < , M£©$£ I **Wt5 i 5 It 

lx%, ^jitaisft < &ai-rs ^ t m u\ r©& 
©, m^^f^m^am^t, stm 
mm mm) o**n»ctt!(Brc*«*, jbi 

to o i al *j||»i±wwi.T; 9ttux*<* 
t #T# « J: 5 K Lfc5F«Wlo#Attffl*ifeSB^ 

[0014] 

mmm txmmm^mm &t s t» ©x 

[0 0 1 5] *JSWfcJ:5spie»^V^©fi» 
;»tf*©ggli, W^Mf¥S*ffi»l 

[o o 1 6] tfc. ^amEissNWW^v 

[0 0 1 7] *3HHfcJ;5^ft^/W^©it 
S#feRiR-©3gBtts 9*^WSU3Wtb*JK©«p: 



2002-124496 
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[0 0 1 81 *JWJtJ;8JMWW , ^x©J| 

E©3fc«i««*]«jirt5jiiiat*sfc, **^sip» 

d5L*:Sai^{>©S»3Ktfctt**Mlltttfflt4«ffl^ 
St, S»HJ^«B:ioTtMJS^fcE»3t©3iaE4fc 
li##3S£, fcL<tf£&$©$&ic2^T, 9*^ 

[0019] 

[««©Htt©^«] *»«©HWg**H(iS* 

2 0-ffl»WUfcCMP*|XtJtS'b©t+**ts «»J 

[oo2o]®i i 5w»aii©»fittia* 
83H8HK©* i ©swj©a^^t«atfco 

T, 9, lOttU^EK. llttUV^ 12IItS- 

yX, 15, 1 6 t±3t»W» % 17li3J*UyX 4 is 
tt* x^Tfc 9 v B9 2 0 |X#i&1-S»^KttlB|-^* 

[0 0 2 1] ^f*W9, I0^fel± 

—J^L,, L,fjt, W>X1 lT-tr-AtSJlfctx * 
+ lf-A^5 sx* 1 2f&lt£ii, 731 

;&©iffl*« (in^-tH 1 ) m>bm%hs. **, 
ma, io^6©i^ff»L,. l 8 {± s fc-rutw-* 

[0 0 2 2] ^ai/M 8^b©±I5©R^J:oT4i: 
fc**©V-J%Li. Lift©-T**Pi. P.lt*HJ 

£vX&to$ti6 9 w-f^9^fe©^f3fc 
Li|n±aT«*Pitt, Hfcff, VttvJytXy- 

ffl^nSo tfc, Wf t 5«aR10^fe©l'-f*L.C: 

1 6©^fflffl*t'£<5v^!>^^M 8©TOW^t'3ffi 

[0 0 2 3] ftjs, Elh©flrriECJsv^, fjtl 
9, 10, U'VXll, 14, tf-A^^JJ 7^ 1 2, 
^*M^?7-13, )tfeffl??l 5, 16&TJ!*t 

t^fe©x4)5 0 ^©iifigjfjiKov^Ttpafii-efca. 



20 10* 4J] 8B 16*14 9ft 



MO. 4339 P. 12/32 



(5) 

7 

[0 0 2 41 01 fc^TSJMm 

4 9 9 % 7~ 1 3 £ 5 £ Lfc#, |5 2 ©£& 

3Mt LTH 2 J: 5 £, EUfft^ 1 9 *ffiV^» 

[00 25] HlfttfH2©jltttW*15, 1 

[0026] BlJlOtlatiav^ VWB2k:ifi© 

llWoM^fc^tttHSl 5, l6#T8*Pi, Pa 

mm-UK ^ft&T&ftP., P.ttifeTU*:^ 
1 7*>SB«HIF*L £ 5 £tS/g|T«^©&J?|&/ij© 

[0 0 2 7] Hpfc, HafcJJV^T, S^ffi^lS 

SSftfclHBSRRfcU i©frl3J&$®s 2 ©.tie* 
*~VE«t;*ft, ribft-» 5 J: 5 I^JBNififURS . 20 

•tfPMWit s t © h t a. 0 x , 1 2 hitmM 

mobs, ©«iBT?EjHt«*L» imowuisit 

©**-yE©*flrc£»tS3feL» fc©T$#PW2 
a»5-P*<. *MiB«iSi(0*iiiT?R»t5*L B i: 

STO^s 2 ^©^^-yE' ©SflreESt-t-sjfcL 

[ 0 0 2 8 ] @ 4 ttg i 2 WB&^fitta^ 

10029] z.nmatma*-y k 7 %m 

Si 5. 16©ttflflS^«i»aFft5. ^ft&©$ti« 

SttH4©.fc5fc:*&h.&. Wt> % Ag&NO PWiw 

■eit, 1 0 6 © U-f% U ft 

9 £>£>© W—tfifcL, i !9 %»SfiV>%© i 

5o lot, 9*^1 8©&ff©jRiQi^©Kl?t£tt 40 

5*>©-e£>3„ 

[0030] tr?, nnfUi»7 h 7m, ^ 
SE^ISIkft2?fcJt:9, i©lfB3iSM©j^;«^ 
ifeSWKJniCftjrecift&f^ftPi, Pi©3ME 

1 1 , 1 . «©*»Tjst , 1 5 ©mm^ 

6T#* P. #JMI Li*!), **o*ttB» 1 6 ©few 
f£**>M^P»#^I.K4-s>fci:£, MUX© 

[003 1] TlitP^IHttSmTMP^I 50 
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KMtfeJ:5K, »AtJ|«A<««irt-«rfc#Tt* 
v^t, ^©^^0j:5l^ iftk2o©fi£3fcP,, 

p^m&n-frtf, r*t6©Mtifti»BUp±s©Bfjgift 
i.tftofct*, 3aFiaipi©»^it5«^t 
a, tftfecftw^fcEiMcffiftLfc?©^ *£$ 

ffl©ttft««iSS*5rtfc45. 
[0032] Rt©±5£LT, ^©AftMl'&VT 
IS, »K»I©*jfiLt»JSR<*|fJtari:arrt*. 

mmcfrfrbibf* «*©isivw«f*Di©»js*w!j« 

Wilt 4-5, 

[0 0 3 3] ^©ItfrWm 3fc*Ei:LT2-3© 

^t'3«9, lOfcSfttt. 2o©J|&£fcg©t— f 
*Li. L.»^t«ffcot^ 3tt*±©l— f 
#K*»ir\ 3i|IB&±©#5©i^tfjfc£J|vvtt>J: 
< , r ft & u-^«)=F*3fi©ai*©»*ftt>ftfc J: o 
Tff J8DPi©ftjS*ttftt5 r £ a. 

[0 0 3 41 *fc, S5|±SlSt) ; ill2T©^Jli?-« 
* h 7 C i 5fiff«HI©»jSttfB^Sfe©tt© A# 
HtwtWCJf.fi. r©AMJtt, *tt(f»l5. 16 
©^ttJi^*©ifcSr5Rl&, rJUcioTfiilOWJ; 

^ffit5ti©T?fe5 e 
[0 0 3 5] BP*), r©Aft:{»]|ifc'V^Tfc, 04lC^U 
fc^Jfep!, P»©SME##&ft«fc©-ei!>4#. *fe 
ir, tHfeoJMtttP./P.**©. ^©5tSitP./P 2 

, t^Ufcofctf, «F*B!iPi©JtjSt ttSt©T 

[00 36] r©*fr, H4fc*tT#3fcp,, P S ©3S 
*©*Pi/P. t*»Si:, H5K*i"J:5|t, ^©W 

*>> strowp^&sft&t***. r©£J5Wfire 

ftS^t^lttS^©^ 1 ?, ^©fcftfctt, rft»^ 
tfJ:v\ 

[0037] ^©iSfc-rstitiD, 
*©a^*js»ffl#*a*e*s. 

[ 0 0 3 8 ] *fc, 9fJWl»Xt« ©ms©is 

©M ! S45l, *fc, ftifitai:)t % Ki t 
Uta»itl«©t©tJlv^:ii%Tf*, r©J:5ft 

i>K BFJWPl©«afcJ:oT^y K l ©SiB*tl#3Efl; 
+«fc, *r-c©3KKftPMB)W8fl:U JfctWHi 5, 
l6-ettB4ft« : F»*©5llSi«iEftLT<«U * 

9-5 (H2 0) 4ifiMWiat6^fe*f«uy^i7ft 
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* ^ ©BBKfcflra o w fc I' <fc 

P.. P^jtltt^P./P.il^MBIoWlftlii 
t3®£l-l±, £U©<t 5 r t 

[0 0 3 9] ftjs v HSfcjSI-^ftftlTftt, KJSitP./ 

T,mmm^hm^.ML±ii^ s wmmt io 

3ttJtP./P.<O^^^Qi^W^5t VM 
t.) % «i.4»6lfflH|At*tt3|||tTff«ttl©ftjSit, 
tLT%J:V\ a£fcP./P»©«*tt#iMft 
■pftSfcft, *©*-?jfcQi*SflUl<ttfflt*;:i: 

10040] Sftt-^jSQ.iOft*)!)^ B* 20 
JfcP. / P, «D#tt«!)Si«4S±-!) * fcl±2TD <0ffiS© 

[0 04 1] SfelC, B4|E*Lfc*frffl|-Ci % n* 

»JiJpi©lljftJ:!)t)ttoi»ift<!>T»*Pi, p*© . 
BfSOSMtli. lit, riT.fc3ME#BWE«WSJT,a 

#*» r*tf>»*i., i»*«Rl*fc«W*it v C3J>bWHlO 

a t mm \,m&mffiai-<D&& t vx t *v\ 

[004 2] jy_h©<fc 5 fcLT, i©A#«Hcj3V^T 30 

[0 0 4 3] rr-c, H6pij:9, CLhoftjMftttoM 
SUWRzovvcSMH-*. 

[0 0 4 4] H6 (a) li@4I^Lfcl^ffl©« 
P.©*Hl*fT<tV\ *f*«l»lB, l6rF**Pi. 40 

P^&ttt&ftSt (*xs/7l0 0) , Zli&T** 

p.. p. ©&****>, zhbtomwtmtetzifL 
*>3^s\ m&TtfJtP., p» ©»£**»* w*te> 

©31** P i / P> #»fc© ftfcft o TVS WJ* (0 5 

©®£) (^f^ioi, 102) , r©i 

5ftlMR*)«vM±2:©i5ft|tli:ftoi:v^i:*t: 
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3) . 

[0 04 5] *fc, 06(b) ft, HBfcJiVvC, ma 

trWClfcPi/P.ctr-^frfeTibSBeLti^lBA tig 

T-feoT, ?S*Pi. Pi©ttW*ff4t\ ftt»l 
5, l6TT#JfcP., P,#feflj&fc3* (*yy:/2 
oo) % tJifeTWJfcPi, P.©BUDfcPi/Pi*tf" 

fe£ltt& *^y72 0 0fcH<>T&©fi»©$tti£' 

0 3), WMani©#AttUEt5(^9 1 y5'2 0 

4) . 

[ 0 0 4 6 ] fcfo 04 Tf=R8fc P . . P. ©ttffittK** 

xm&t+sitemasifc^ me, <b) tin*? 

[0 0 4 7] a 7 f±*3S Wit J: 5WRftiX©»jfii*m* 

t«. w ©$ 3 ©fttftttlit JEjR fc 6fi#SE*JH 
V**t>©T*>«, 

[0 0 4 8] a7C33V^ fiftftS2 0a>t,|ifife* 
LtftBASfts. i©6&ftLI±, 1^*1 IT^A 

V^l 7&tf&ffi&6£#bT?^l 8K\ *©«W 

IftftlS WW) MfrbmZfrZ* w©^-t s ft 
©^St^K&ISiaL fife*Ll±, *©«5jSHWi|;: v I 
M«8«©*Bi> 1 fe©Elt*t*©T©''<^->*B*» 

Zh^mW) P#tf«. ^©TWJIEPtt* 
ffi&6, %mw%\ 7RnV-AX-/)) y$ 1 2 $riB 
9. #jfe82 1-Cfcffli*;ri, ««ft#©T#3fc©^*» 
«7'-^!»»#fe*i5. r©^*SttEr-^ttWMMIliffl 

a^^-y ^ ? cftftsfo r©^^ffits^^T»^ 

[0 0 4 9] ^©^»S7 i -^fcl<5<^ 

Jpi©*Aftffltt, i>^^i8©SiE©iTO^K©ii 
^^©StSi^qmaflssnsBrilolti^fts t *©=f* 
* p x<bmm^-mt<mm^ & * §is 

& O^jHMt? 5 '- 9 fc i 5=F»* P ©3tt» 5 - ©^ 
l©*IA1-St©Tfc5 0 

[0 0 5 0] r©»#, afe*L7?©»^ftffltffiv^ 
iSSibTii, 2«aK±ft*-e&ih @4-e^Lfc* 
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[0 0 5 1 1 6M*2 0 i L-Cti, /xo^y 

y7ft if oj£v**is«*»o3esfr 
JH^TfciV^U *fc, #ft$2 1©T$ftP©$ffis!5 

ftif, CCD1?yt&#©ft^Vt£ffl^Tk<£V\, 
[0 0 5 21 08 |i*KB3& i aWJBBl©*jfi«BC& 

tv ir a##»s©H'*, i2 J K$*«jg©tf 

4' l±#tf[#l©wy^ 2 2tt$0-jfft3&£m 2 3 

tzmw±m-®%&mixmtmmmt 

a. ^©f!4©?!JMl3\ TOtifcfc$fl/C*fia*fi*» 
[0 0 5 3] BSIciS^'r, «a#*3L*«2 2M>tt 

t©ji»M* (aaam »fof<w^ n **« 

ft I^b**fl*fcT»9i4f «. ~©Wrf*p£ 

[0 0 5 4] 09 (a) ttf£J£©l<>©prSftfcflJWc 30 
*3 P©ftSBfl3*jStt>©Ti!>$jfl, 0 9 (b) \3ffl 

8 ^ Lfc»m?©J8lgiM»^ yVrvm 
hssifS^ftP' ©WSfgfls**t<b©'?iif>a. 
(0 , (b) *JfcRl,TH&j»»4*5fc* wm^ffl 

jisa«ssfl:©jasia»«< > *fcft«*f*tf-*©ftft 
Wi?*aittft5. rr-?^ @i5t t ^ut2o© 
v\ 

[0 0 5 5] ft*, 09 (b)fc*}V*m SfflBKlI©* 
^tftS^Q' Kml^©£Q' ilBltStKlOjKQ' 
iMlMiW** r©*5ft*6, «HBCr©JMt 

3Wi^fcJ;oTfcS£fca*?*S%©-?fca. -© 

I o o 5 6 ] at© * 5 fc. ^mmTit v 
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f» Hlt>, 2 ^URg* fc5>*/M 8©SMI-« 
£itfctt©lftl**»flH-«. £©fc®. 
«-e©ft«> e>ttBHK$ -e©SWM &ft&f£ft 2 £ 

[0 0 5 7] 9*^ftflHbJ»lffe40XfCV^55 

r©fc»iw, *»*©$flsftfeflH)ILT#*. kSfft^ 

Rktmmmst. mmtvmi-sk** -ch\^< 

v K 1 ft £©jm»ft©3fc*E***$ r t !'£ 
[OO58]01O-014 OTftKEIcRtt 

[0059] ±mmmxo>$m 6 1 lth, n 
i o 5 p» *v k i iig(tfc»®« 2 mm 

©»#, 3KjS*» E> ©* tf— AL ©tg^ r ©ttWfl, 2 4 

fc, **<UTtJ:v\ ) , El it^i-<t5iw ?JF0 
ft 2 ©*ft*iSi &»*v ^*t©M njgft i lt t, ± 
v\ r©^iri±, 3tf-ALtLm ^©Brifi^ 
txJyMKftiffcU *fcv t«W(fiW)***t«ffl 
?L2 4i(Jt*f < tTti^ (^W7L2 4j;Dt±t 

^©Jfef^ALfcLTtiV^) . ^©<t5ft3fcfcf"AL 

ftoTG&fiifcW* i t) iSJf ST^^t a 0 
[0060] Sfc % i©J:5lt^!Jj>ni»R©3fcir-A 

* =:/N*ai©BM«aR©iN^f(I©j|ft 5«0fTKSf 

KJ;^ «WiB»l!i©¥fi*ia**©*0rT?©B*ttfe 
Wt5rt^W«lTfc.5o !?*^B©SllB»StR*flF 

-i4feftv^t>&5AK *»i»5«Jg©{WUiS»iys 

I o o 6 i ] 0 1 2 i^f&ffli; 6 ©A-frWi, mt© 
ft W5L 2 4 ^Bf« 2 ©^*1S) 1 1 ?0 lEffiJf Ufc ti © 
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ktSfc©?*^, £©JUMf?» % **©tffl?L2 4 
iRHSHziLi:, IWiWem&AWlHttlOT 

[00 6 2)013 I^Hfettm 6 ©AfcfllM:, SF^ffi 

5 0 tETftts rffiRjgj^-flfciBWi/t^aj^fc io 

H^LTV^i» v ::©RJS^fcfcfcoT*|RIISfcEH 
1 5 i 5 £t «. B 1 0 ~H 1 2 JE* U£#«m 

ft^sfcaei/c^asa, 98tt2«)iBiCEtiisiL 
t?ta„ t*Lb»ffl?i2 4fctm rjb©?l? 

[0 0 6 3] *fc, ifct,i:W*tt2±©*S'Kl©* 
£ 6 0 1 fl«±««ffl?L 2 4 Sri&tf 5 i p c LT % ± 

2 4*Rrj*fc», ^yKiteatwrtstticiaiF 

fc*S<t« 

( 0 0 6 4 ] 0 1 5&tf0 1 6 ti&*mgmK.m 6 

6HaWl/Vl\ 2 7 liftman?* 9, rtftBiliilc*r& 
t««f^|E|±ISI-ff*tfl-tfTa«t*I!iW*^»t 

a„ 30 

[0 0 6 5] 015 K^tAftWti, ttffl*6 ?©/«? 
X.aJ;5l-LT, «PiK6©tt|lflL2 4*S<*3«2 

7*KtffcSjStfctt>©'C*a. ci©3t*!62 7i±)p: 

[0 0 6 61 HI efciFfAffW^iSl^ *7 
F 1 6 <0®mi 2 4 ©flf£*§J » *WC?L?P 

1 afcl/CbJ;^. XyPlJtfc 
jta»-3fcA55-6 (020) ^^<DMl a©#^t 40 

2 7±£S0, r©*<5«2 7©a»*fc«STS*<M» 

a„ 

[oo6 7i ki a#fc**«2 7ta»a 

[0 0 6 81 01 7ii*»J|r £ ta^^7 I ^^WlS! 
t0T?ftoT, 2 8lilS/¥fFiiT^^ ! l ! IJS^a^.-5' 
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^mm-m*mx%mm,mmt^ r© 
itm m ic j: a *jgE»m**Rtn* ©smt £ a we 

S# (CMPBMBmZSt© t«V^tOT*«. 
[0 0 6 91 fflBfc*^T v £*'M 8 (H*Hfrf) ^ 

tt^*MBW^-*W*»ai:i-y h 2 S 

RI?SFffi/»-^!Mjaaa^spK2 8B. r© 

j£U 7?-A«S2 9^<yKS»»^5'h3 0. K 
U sr ^Wpsrs. j, h 3 1 , * ? P — 7 

h3 2, ?xAft^w^-H3 3, mmm 

10070) B4^fflBfti*tfaWLfcJ:3tLT, * 

^>Ngffi©SM^ii^©»5EffS©ffi:t*^ r©is 
t2 8ii£ji*iBnFffiei&»7 V7fr<be>mm 

t-iD. 79-Jj»29tt7?~AtKt > tWtfc 

©!?£#**&*» u mmttwr **a 1 5 c t 

Tt>J;v\, 

[ 0 0 7 1 1 *t, wmRf-fiW&m*-- 9 v 2 

8MJRffi?H»ftHa-y 1* 7»»&©JSSBHB?'-*fc» 

abT^KiottetiflijEtartasTfts. r©t 

F 2 8 |± N B 1 8 l^ti 3 1', wejBXLfc 
!7*^©tt»K«t5r©if5*5Mi«©S<b*ff«iU ^ 

Ltt>©fc!»tU ^» h3E»^-y H 3 0 tsat 

a= z.iip.x*> % Ay vm^-v v 3 oiit m&k 
10 0 7 21 tfc, h 8 -eattjufcafflsi* 

*E>WSF»B!ffl^y h 7*»4-fBIB4yT?*tJ: 

©SttlS*l-S^V^TlSMM7 ; -^|l]^a^^5' h 
2 8#^y K l©S®tl^!>^^*®©lB9^g:lS© 
WSttMtfB&tS ffffSH— WffiTtSi, 
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t^^Tv Ki/y w^«fpaciy v 3 1 mm* 
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